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Abstract of JP2001 323358 

PROBLEM TO BE SOLVED: To provide a hot dip galvannealed steel sheet excellent in slidability in 
press forming. SOLUTION: In this hot dip galvannealed steel sheet, at least one side of a steel sheet 
is provided with an Fe-Zn alloy plating phase, also, the plated face is provided with flat parts, and the 
surfaces of the flat parts are provided with fine aiggedness. As to the fine ruggedness In the flat parts 
of the plated face, the average spacing (Sm) of the ruggedness in a roughness curve is <»700 nm. 
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ODflflc^^J^ISIIi ( S „ ) 7 0 0 n m&TX%l Z t 
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im-^T^ 1 0 ] Z n ttiltZ ntFe Rlf/XliA 1 ^ 

nm 9 iztm(^'^mskm^i^r, # 
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tmmtm ix^mx/mmmzmi^ ztt-f,. 

[00033 zcox 0 ts:^±immMit>'^ ^mmi. 
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^iz)mLx±^\^zbi)mmx'hh, ap*>. b-H 
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[00043 -ec:-C'!EIS^i6-:) #ISfi^i7)rp;?.^?^tt$: 

[00053 '^^immsmib'> ^m^n. mwnzm^ 
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0. Fe-Zn-&^ffi$:^g^$-ti-/ciOt'S)l., ^iOF 
e-Zn^^ffi(i..iiSs rffl, ^iffl. fffi*>i^:6rS 
SMTSbO. Femmtim<^j:hizm\ •t^j:hio. r 

ffi^<?i ffi-^:fflco)iaT\ mm^j:(^mzm.t^isrfth 
x\ WAifim<mm<^mz ^iz< \,^mF em^co&m^ 
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4t^v^^MSr^tTV^S, ;c7)7t:i6. #^^1-3 1 
9 6 6 m<kmz9^^ixx\^h die, 

[00073 i6-5S^ll2:^fc-r-l.^fc{iS^3Xh 
ti^imiiZt^t^h ^:V^o^SiWLTV^|>. o^M M 
m-h-mtLX. #^K53-603 3 2-^i^|gfcJ; 
l^1#liB¥2 - 19 0 4 8 3^m.\t. m&¥h»)n %im 

mMt:mfzt\,zxy)^ znoaj{i^fti,m.im^ 

mLX\^h, 

t0 0 083 1tgl9^4-8819 6-t4^a»i. m^mb 
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[0009] im^3- 19109 S^^Amt. ffiiSi^ 

mmit>m. ttim\mm^zx'o. t^mim^±^ 

[00 103 nm'F7-i840 2m^mii. ^itm 
mm^ifyo-^wmcommizw^trm^^-th ::tx\m 
mii^mmmm^zmf^tKi. ri^xmmi\^± 
^^tmmm^sLx\f^i, 

[00113 

rvxmB^<D^m^^^'^^ Lxm c t \tx'% 

wi:. m/i^'^^mmcni^^ti^±^\'^Lttmmx'hh 

a^sritoT m^<^&mimmzi^i,zmm-t :it 
immxh^. KiEttoffiv^ (A 1 m^mmt)^^^^) as 
^x'immi}m<^j:^xLtd. ttz. nb-y^mmn-^ 

^i\Mm<7)^m-^i3XX/F e - Z n-^±m(7)jmiZX 

i)K {}}^cr,o-hmm(7)m\^^^t±mbcr>mfmx'(om 
mmAt^±^<^j:>o. ru;^mmiiLmm^i-^i>z 

[00 1 23 ^Jt. w^^m^■^■tlnm^z'o\^xt. 

MziiXU+^^j:rux^mmm^ii^j:i^l t 

miitiz^z.hmm^±^^^ihmzimmi)^ist otc 

[00 1 33 z<r>mii±m(^mmt:fmtitiiibi,z 
^j:^tifzh(r>x\ y'uxm&i>zmftmmmzmtifz^ 

[00143 
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=5:*)^. (Mi.{f#it^2 7 0 4 0 7 

(0"Jttf. S[l OmmX^l OmmC7)||fflf*|Offl§. R 
a ^ 1 m ) . *^B^T'(ii6o # affi±t3j^^$^ifc^ 
JiSB (*S6<Jfc«±|it//mX^//m) |*I(7){SifflIH0 (Ra 
gl Onm) ^mmt LTt^^l). 

[001 53 »:t*^BB5-*f*cW{::3tvA^I.. -^-(b^li 

RfEtt^OHtJ it/F e - Z n-^^CO^SIofcB^Hj: 

ffi$r¥?tt-ri. b nmz^-j-^mmcoihutiWzt 
w-m><mmjmmi<zm.'&^iit£\^i)K m%sm 

bWbXi:iii\,\ ^<r)i.oi,zLxm^^titz'^±mm. 
[ 0 0 1 6 3 0 1 (i. L<7)Xo ■^j:^-kimmm^)sb-> % 

mLmm<r>--&:m=^xhh, m^x'vs<^x.h bz^ 
*^¥iagPT-^)S. m^(>it¥igu<mmizmima 
m^^^i c: b J; 'omw.comwmAijm'j^^ti z b ' 
mM^ifz. $^>(c, Wim^ma(7)m^^'^y^-:$>bm 

x^mmzmwa^i^th z b immm(7)m^iz 

^^j:i)^hZbi^M.lfz, $^>{c. mm^macot^X 
?>SV^{i-g|j$ri6o#S{^<^F e -Z n-^^J: 0 tiiM 

i,zxy)^p> izmtzmwmmmmmt:>tii zbifi 

hip^tz, 

[00 1 73 *^BJ{i. \:J±m\^l.zmrS\\X^j:%tit: 
[00183 milBHJti. Fe-Zn-^^tf)o#ffi$:^i'^ 

^t. ^mimmi^zwmGi^^-th^^^mMk^ 

[0 0 1 93 m2|^HJ{i. W,mm\<Zii\<^X . ib-^m 
(S„ ) t)n0 0nm\;XTX'hhZbiimb'rh^± 
[0 0 2 03 mS^B^ti. lgl^fdim2^HJ^I^3l,^ 

[002l3ll4|gBJ(i^ mi~m3^BJtt>l^T. ISt 

iNHiHOi^'eigPi; , {hmzx<omt.fihT-^mm\mxm 
^^ixhrnnwrn^^-thzbtinmb-fh^^im 
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.[00233 me ^Bj(i^ m5mi,zt5\^x. wmn.^ 

^^ii^. 5 n mJJJLh 5 0 0 n mOTl.-:>lS$*5 
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[0 0 24] |^7^BJ{i. ^l~6^BJtci3v^-C, 

[0 0 2 5] ms^Bjtj^ m-mv^Bjctjv^x. ^ 

[0 0 2 6] |^9^BB{1. m8^BJ^;^iv^T. 
Iia/IOF e -Z n-^^J; 0 tiflbScOl^jM^^Z n 
{iZ n i: F eSlX/XJiA 1 $:#Oi?>fb!itZllA'/X{i^ 

[0 0 2 7] mi Q%mi. m9^BJlCfcl^T. Zn^ 
tzMZ n i: F e&l^/XJiA 1 ^'^tM\m'm/yJ,t 
im\mtf^hti:hm<ry^m.^1f' l O n mJiLh. 5 0 0 

[ 0 0 2 8 ] m 1 1 m 1 1 0%BJ{^^3V^ 

8 0 %'^X^Xh h^t^m^tth (ry^Mm^^^^ 

[0029] 

u:^^mmi>z^mti^mm-imm(^±^^^: z co^tagp 
izm^-thztti^x'^h. ^co±x\ z<r>^m.^mmiz 
mm^mmm^^-ti z t *^ mwrnmimizm 
iz-mix'h^. 

[0030] dim. 1 ) mmihmzx o«)o#^®<^ 

mw^^^'f^mmzmmmm^m: (ot. m^m 
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[0031] wmwihm'^ xiz^^^xii. m^mm<^ 
iaeic7)¥%^Pi ( s„ ) T&jy 0 0 nmaTxh^tmrn 

tm<ommmt!'mb. ^: O . S m« e O O n ml^XTT 



(7)mmw\m(^imx'h o . <iK^X'^^tLi, 

[0032] 

[SS:i] 

(1/n) Z (1) 

[003 3] >r.iT\ s„ i itmmcommmmx' 
^w^^<r)^m.zmLx^i. B^xfmm ^mm 

ffiS-ffl^j B-O6 6Ot^SiXTt50. 

{i|SlB0660-1 998J;'55lfflUci><OT'S>l., S 

„ < ^j:htmm^<7>mmm^mMX'ts:<ti:i> 

j^msS^ffiT-f i. 1i}ibbntX\.^h, S„ <7)TIS«iBj5i 
•C^V^*^, f6BH^4>(i 1 0 0 nm^f{4-Hi'^-r'<.'9tt 

[ 0 0 3 4 ] ^ mmc^wmihmm .mm^ 

<r)X:^a-;t^x (Sk ) $:0. 3OTi:-ri>C:hi}gl!i 
J^OffiMS&m>&^&5, SkJiO. 2l:XTXhh:itif' 
M^t<> OJ.:iT'C*l.;i;*<$<i>fcMiLv^. . 
Sk^0TR|{SBj5|t:'{±^V^*^ Sk*>'-1. OtX\it 

[0035] 
[|%2] 

Sk=(1/R,')x(1/n) Z y,' (2) 

[ 0 0 3 6 3 c:;t\ R.I iiffl§ft«lOZ^¥%¥:ftTK 

mxh'o. y ,\,m^m±.(7)m.x'hh. ttz. n 

B*I^flO B-0660-19 
9 8*>/i,5lfflL7t!. 

[0037] Il2(i:. (Sk ) i:^®?^*^ 

h cOMf^^^5^:e<jtZ^-rilT\ ( a ) {4 S k < 0 . 

(b) {4Sk >0<7):K,^S:S^fCV^§. ( a ) TliflSS 
D3g|5*>'^«^oT 0 , ( b ) T'{4Cia5*>'$l^ 0 . Dfl 
a5*««lil"Cl^4. Sk*»0)£fi|, S^L<{iOJilTT'fc 
l.::i:{4. 112 (a) \,Z7r.tfzi:o\,Z. mifiWx. B 

w>ti'^'^'>x\^h^otpim.xhhzt^7rsLxy<^h. ^ 
<7)i. 0 tpw,mmGim^x'ma(^mmmji^imth(r) . 

[0038] *^B3t;fc{ti.fto ^^immm(^±Mm 

(Ra) *J2 0nmJ.:iT« ffi$lftiglc7)^LJj 
lIC0¥itlSIR8 ( S ) *<2 0 0 nmlilTX'hl . llTt. * 
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[0039] =5r*J. mm27 0 40 7 0^{ikmtm 
2000-22664 6-f-^StCti. -^^-ftJ^itSiSJ^ 

ffB2 7 0 4 0 7 0^^^fgt1iZ<Ji:7t¥%ffl$ ( S r 
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[00403 mn(^-^F.it'jtM^-^'^mzwm^(n-E. 

[0041] >h'i%^w<^^^mm<r)mm^h(r>^m. 
I.. ^<n%-^. wm^\.z^^hmmmmx<m'^ 

[0042] iH?i4^fi|jtcOj»ifflIHIi[!ii:JS, flgPj&q^^ 

•cii^. mmmmmm^mt->x. mix 

m-m.mmmm\{h^mB-imkt^h:ikx\ $ 

[0043] it>'o^mm'^iBucr>ms^mm<7)miw& 
(Dm^mmm¥ncomi:m3 ( a ) - ( c ) t^t. m 

ij(r>ti<^ttl^. [13 (a) li±i3>(>^Xi\^(7)^n 

mx'h^, 03 { a) x-mK ^ih^^tim^x'h^. 
tti. mmizwm^j:n^^Wiitimmh^tix!s>, m3 

(b) ti-eo-^K'^^. 1113 (b) THK^iSaJ^i- 



3 (b) io^ijiji, mifIIHICiiOffl$ftliio;;^dfa-^^;^ 
(Sk ) S-/jN$<L^-rv^i:V^afiJ;Stfcl.<OT'. gift 

[0044] titiL. 'r'<.x<Dmm^^m^xh^im 

mmzmm^tix^^xmh^j:\\ mcomm^i^ 

titzXoiz^i^. ms ic) ii^<7y'mx'hi. ms 
{ c ) x"^'^M^<M.z.^mt^m&m'\iiiMxhh. 
:i<7)X^^j:mmihX'h. mmswkx^ii'^^i 

[0045] BifiBT'. T-mm^M^tmitztK \m 
ammmzm'f-^-mmzmx^mx < . \mm 

[0046] ^9mmm}^cr>hmmmmmm 

LT5nm-500n mm^X'h 0 . CjSScO 
¥%J^${i 5 0 0 n maTThl . ?^iii!^rIH]g|5 
<omi . 1 m 2 0 5 {imJtT'J) I. ^ i: tmt I 

<. iomiiUiX'h^ztt^x*)mti\\ 
[0047] mmm^m^j:mmm(^m^. 
^^(D^^^im^'t^hzbizx^x. mmmxiis. 

[ 0 0 4 8 ] 114 {i. ^^mmm^ib^ # mmco^^-^ 

m^^^m-h *) . miixm^izii 2 o n mmm 
[0049] mi^m^mmm. mm 5 n mm±. 

5 0 0 n mmr. 5 n mliLh. 5 0 0 n mi^l 

m^ms^mzMix . m^mimco-ut^i^-^ ^ mm 

ihill, mk^m<r>m^ii. 5 nmJJLh. 2 0 0 n 

mWFX'hhzbti'^xmtK. ^(,^zmti<ii5 

nmm±. 5 0nmOTT'$>S, tfz. ^^^mmcoW. 
mi. 5nmJ.Xh. 2 0 0 nmliiJX'hhZ kPX^M 
tl<. S<^>HlliL<{i5nmm±. lOOnmlJlT 

[0050] iib')'^mm(r)^m.mztnfimmm€it t 
xmE^mmaxmmmimiz'^^ ^xmmm^Mcom 

«6o ^^mizm^wmw^mmMmx'h 
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izii. ms'^mAi^z^uzmBmmtixmmmi^ 

[00 5 1] zztx-mKx-^fzif^'y^mm'^w-iBmz 

^^mzntmmmt ix s o%i^xt ( i o o%^^ 
ts) x%h^tti(mti\>\ ^cm^ii. miwih^ 
o%mx'immm<Df&m}^ti^-H^i>zmti 

^j:\<^tzisbx'hh. ^(^t % . wmwu\-ni\fm\.Ai}£ 

[00523 :Ltitx'm^zmm!!\&ii. ^m^m 

j^x'h^fzib. ±mtmtL'^omzm»m<:m:m 
hifzif)t^i.^tih, wmw{h(mmh^\>Mim 

^(r)i,cot:m&Acr>mMX'm^^^Xi:>B^\>^l. t>->% 

mmi<zwma^miSL^^^<r)m[zmmAm'^^^ 

[0053] ^<r)^j:t>x%mmmmmmibMt€\ 

fpi^z^ttit^m^-i^imm-^ ifzib. immsm: 
>mt>zx *)wm{h^^:'^is^mm^zm^x'tif)>hX'h 

Wz^j:JM^mm-h'mi)^'yts:^^tz^. 

m^^j:<. wz^j:7mvmith'mij^^£^^tzimwt 

mzi,hmW(^'bW.tti:\^. fzfzl. ^com^. 

tK 0 ^\i^±^nhtzif>i>ziim^m!Rx//xii7mim 
cixti, ¥i^ii§**i 0 nmmx'imwjmmm 

m^^+^T^V^C: ^jt. ¥%ii$*^5 0 0 n 

mHIJtmm^^ittltzibmt L<'5rvn 
[0054] i^^ #^®{3¥iagI5^J^«$-frSl^, ^ 
Sa5<^ffiSt${i. 2 0 %JiLh 8 0 %OT i: t 



2o%mT^i.^^z±ml>zMm■lmm<^o 
"^m^imK^-^ (v^o^nagp) k±mt<7)W& 

mx'^ h'fmtMib<7)mmmi}M^^ < ^j:hfzisb. 

^(i. ruxmmi>zmmmmmw\^wo, ^ 
i§.^^m<m(7)mmmti^2o%^miz^^ (^fflgp^ 
mmi)^8 o.%imi h ) tru^m^^zmm^m 

¥fflg|5fOEm*{i3 0%m±. 7 0 

%w,T<7)mti^^(>i,zmti\,\ 

[0055] *^BJ^;fev^T, ■^^itmM^^ib'y^m 

^(Dib-o ^ &m(^^ncr,mmz-:>\,^Xiimzm^ L^r 

*^BMaffl-r-s.j^ii. m^^sm<7)m:kmt'yx-s 
# ^«(:*i^Bfl<7)^ 8 ^Bj-^ 1 1 jiffl-r -I. t . 

[0056] f^-y^c^^m.mizm^^-^immmihcom. 
zkin-^i, tfz. w.^mmmm (AFM) ^^v^ 
mmizi^^x^tni^tifz-d: im) m^^hi 

zbi)K'^i. mi^msizmm.i}m^i^^tzmim{h(r> 

[0057] mmwHim^'^^ m^mmco^ 
3i®m^^8t^, mmwi'mLm. m'F^:nmm^j: 
t'izxmmhh^^i±m^'^.i. w.^mm 
^Mmn.'?-^i3m»mmm^>m ixi&m<ommi 
miintiB.^itz}i^cr>mm'm^t^. m 

#Slg^<r)F e - Z 0 i>mm^<7)W^. 

Z n ^fdiZ n k FeRV^/XiiA 1 Sr-f-tfi? 

[0058] mimh^\'^itA<.m^mmcr>m^ii. a r 

3tS ( AE S ) ^^^M«i^miilcJ:l.8)TffllS^^if 
tcJ:0*i6S^i:3&^'T'#l.. AESlzXh:fjmizt5^^x 

li . $ t XX) ^ >y ^ L^C^t . il^^i7)#7cSc7) 
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izmt -^mtcomco 1/2 i:^l.;^^N">y ^ y yi/mwi 

Sr. I^Jimn{7)S i02M^i:'mA'7^l^-h5-ti: 
[ 0 0 5 9 3 3t^m^*|.V^ 

[0060] ^^mizg^^-^^immm^ib^^mmt: 
m\ mizmw&m^nd. siSi^o^^stftciA 1 t/^m 

mii.mzm!^^iv'j:\\ -r^j:hh. A l <mizF e . 

Pb. Sb, Si. Sn. Mn, Ni. Ti. Li. C 

j^fig-r^. -e^^m, '^mm<7)mmi:m^iX'mmLtzm 
miz-t^, '^mmm-hmimi>zm^^ti^j:\>\ 
mm. mMsmizx-^xi^^tmmiz^m^^m^x' 

liXWMUzm^ztl, 

[006 1 3 »:v^x% ib'7^mm<o^mmzmsiLt:WL 

^vi. mmm. it'^^^j:Km^mmLxi^^tmmizF e 
-zn'^i:iim^j:i'mi:n^-ri>ztizxmmm 

iK##fti2 i s:^^: hh\^imimis^<D7mm^x' 
'¥A<.mm:mii^j:b'mm^-'mb ixmmti ; b 

IbiiX^h, 

[00 6 23 ^rfc. 2|s^tZt5V>T. ZntfziiZnb 

m.\tMZ\i.. Z n . F e . Al mHZif)-o%&m^Z^ 
^ttzkmiXi^tlX^^h Z n , F e . A 1 m\-<r>^^ 

p. Mg. Ca, Sr. Ba. F. S, CK N. 
[00633 



(^M««J1 ) «Ui0. ^mmO^Wmh^Z^ ^^^0^ 
^-fb^Mffirn^i^o^atiJ: |!SBIS>4 5-6 0 g 

/m-^mwLL. mzm'^wm:'€-otz (-gpiiff^n.^ 
t\ ^ffifct5{ti.¥ffli[Pioffl«^^^jb§-fr/^. mz. 

P H 1 2 . 5 h U A*^ttJt3?Iji L . ^ 

{4Z n i: F em/X\,iA 1 2:#tfK£!jls&l'^/X{4* 

mLm^h-^j:^wm€i^m^'rhti^\,z}!f:a)>m.i^ 

{43 0%m±T'J>I.J:dtcii^t;t. -^c^mm\i:L 
Z.XW^tzW^^n-^X\^t£\^, 

[00643 m.'^Mmmh-i %mm:^wj—fii^ 

^(PH=1. 5-2. 5) tC?i}tl,. ^h\zm. 

mmi^ uzm^xiBi.mi-h zbizj:*) msizmi 
mmmw\. t^xutmisM^^it^-thzbizxo. m 

[ 0 0 6 5 3 a±.(Dmi>zimifzm^wiz^\>^ 
ffl$if-M> mmm/xii7mit^(r>m(o^m 

tz, mm&m^ii. ^^mim<Dm^'f'msim 

(FE-sEM) ^m^^xmmuz, 

10 0 6 6] ttz. itm(7)tz>!biz. mnsm. r/ui!? u 
am. ^vmmm(7)ipiti.i:>mix^j:\^'^±imi&)^ 
-y^im^fm {wmfio. i ) p]«^oli^^^T 

[0 06 7] ( 1 ) m«([iiaioffl$n-)ii 
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